Free-field unmasking response characteristics of frog auditory nerve fibers: comparison with the responses of midbrain auditory neurons.
Previous studies in the inferior colliculus have shown that spatial separation of signal and noise sources improves signal detection. In this study, we investigated the free-field unmasking response properties of single fibers in the auditory nerve--these were compared to those of inferior colliculus neurons under the same experimental conditions to test the hypothesis that central processing confers advantages for signal detection in the presence of spatially separated noise. For each neuron, we determined the detection threshold for a probe at the unit's best azimuth under three conditions: (1) by itself, (2) when a masker at a constant level was also presented at the unit's best azimuth, and (3) when the masker was positioned at different azimuths. We found that, on average, maskers presented at a unit's best azimuth elevated the probe detection threshold by 4.22 dB in the auditory nerve and 10.97 dB in the inferior colliculus. Angular separation of probe and masker sources systematically reduced the masking effect. The maximum masking release was on average 2.90 dB for auditory nerve fibers and 9.40 dB for inferior colliculus units. These results support the working hypothesis, suggesting that central processing contributes to the stronger free-field unmasking in the inferior colliculus.